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Introduction
The epididymis is an androgen-dependent male sex organ (for review, see Brooks, 1981) . Many secretory and absorptive processes are substantially reduced in the androgen-deprived animals (Jones & Glover, 1973; Prasad, Rajalakshmi, Gupta & Karkun, 1973; Wong, Au & Ngai, 1978 ; Moore & Bedford, 1979; Pholpramool & Sornpaisarn, 1980; Pholpramool, White & Setchell, 1982) . The presence of androgens is required not only for the development of immature spermatozoa in the proximal regions of the epididymis but also for the maintenance of mature spermatozoa in the caudal regions (Bedford, 1975;  Orgebin-Crist, Danzo & Davies, 1975) .
However, there have been few studies on the role of androgens in the contraction of the epididymis. Furthermore, the results so far are still contradictory : the motility of the isolated cauda epididymidis of the guinea-pig was stimulated by testosterone (Da Silva E. Souza, Gimeno & Gimeno, 1974) , but spontaneous contraction of the rat cauda epididymidis ceased after castration and was restored by testosterone replacement (Risley, 1959; Hib & Ponzio, 1977) . These results suggest that sperm transport through the epididymis would be retarded by androgen deprivation. However, evidence from the epididymal sperm reserve in the rat (Dyson & Orgebin-Crist, 1973;  Foldsey & Bedford, 1982; Pholpramool et al., 1982) and in the hamster (Lubicz-Nawrocki, 1974) indicates that the passage of spermatozoa through the epididymis is enhanced after androgen withdrawal. It is assumed that inhibition of fluid absorption after androgen deprivation (Wong et ai, 1978) produces an accumulation of luminal fluid and hence facilitates fluid passage into the distal regions (Foldsey & Bedford, 1982; Pholpramool et al., 1982) . Whether the increase in fluid flow in castrated animals is primarily due to an elevation in luminal hydrostatic pressure is not known. Intraluminal hydrostatic pressures and contractility of different regions of the rat epididymis can be measured by a servo-nulling pressure transducer (Pholpramool, Triphrom & Din-Udom, 1984 Experiment III: effect of unilateral efferent duct ligation. Twenty-four rats were anaesthetized with ether and the testis and the epididymis on one side were exposed through an abdominal incision. The efferent ducts were carefully separated from the surrounding blood vessels and a ligature (silk thread, no. 1-0) was made close to the testis. The whole tissue was then replaced in the scrotal sac and the incision was sutured. The animals were allowed to recover and maintained for 1, 3 or 5 days. Another group of 22 rats was sham-operated and maintained for 1, 3 or 5 days.
Experiment IV: effect ofcyproterone acetate. A group of 7 rats received subcutaneous injections of cyproterone acetate dissolved in benzyl benzoate-castor oil (50:50, v/v) at a dose of 10 mg/rat per day for 21 days. Control animals (6 rats) received only the vehicle at the same volume of injection (0-2 ml) daily for 21 days.
Measurements of intraluminal pressure. Control and experimental animals were fasted overnight and anaesthetized with sodium 5-ethyl-5(l-methyl propyl)-2-thiobarbiturate (Inactin: Byk Gulden Konstanz, West Germany) intraperitoneally at a dose of 100 mg/kg body weight. After induction of surgical anaesthesia, the animals were prepared for micropuncture and measurements of intraluminal pressure of the epididymis as described previously . The sites of pressure measurements were the mid-caput (site 2), the mid-corpus (site 4) and the proximal cauda (site 6). Caput (5) Corpus (6) Cauda (5) Caput (7) Corpus (7) Cauda (5) 2-6 ± 0-2 3-9 ±0-5
4-8 ± 0-3 2-6 ± 0-4 3-6 ± 0-4 13-0 + 0-8** 1-3 ±0-4 2-6 ± 0-4 11-6 ± 1-6 3-3 ±0-5* 5-7 ±0-8** Experiment IV: effect of unilateral efferent duct ligation Prevention of fluid flow from the testis into the epididymis by ligation of the efferent ducts did not interfere with intraluminal pressures and contractions in any part of the rat epididymis (Table 2) .
Discussion
The present study demonstrates that intraluminal pressures and/or the amplitude of contractions in all segments of the rat epididymis increased soon after (1-3 days) bilateral castration. By contrast, the frequency of tubular contractions in all regions was virtually unaffected by androgen withdrawal. The effects of castration were not simply due to surgical trauma or blockade of fluid flow from the testis because complete ligation of the efferent ducts produced no effect and the changes were abolished by testosterone replacement therapy. In addition, administration of cyproterone acetate produced effects similar to those induced by androgen deprivation. These results therefore indicate that an enhancement in basal pressure and/or amplitude of contractions of the rat epididymis was the result of androgen withdrawal. However, the lack of effect on frequency of contractions suggests that the pace-maker controlling the rhythmic spontaneous contractions of the epididymal duct is independent of androgens, at least during the initial 5-day period of androgen deprivation. The results in this study also revealed regional differences in the changes in pressures after castration.
Our data are contrary to those of Hib & Ponzio (1977) who reported a cessation of spontaneous contractions of the distal cauda epididymidis in rats 4 days after castration. This discrepancy is probably due to regional differences in the control of tubular contraction since neural arrangements vary in different regions of the epididymis. Hib & Ponzio (1977) Caput (5) Corpus (6) Cauda (6) Caput (5) Corpus (5) Cauda (5) Caput (5) Corpus (5) Cauda (5) Caput (6) Corpus (5) Cauda (6) Caput (6) Corpus (6) Cauda (5) Caput (6) Corpus (7) Cauda (5) 3-6 ±0-7 3-1 ±0-3 5-5 ±0- 5 catheterization at the vas-distal cauda junction where the density of nerve fibres is relatively high compared to that in the proximal regions (Risley & Skrepetos, 1964; El-Badawi & Schenk, 1967; Hodson, 1970) . There is evidence that spontaneous contractility of the proximal segments of the rat epididymis is less dependent on neural activities than the distal part and vas deferens (Hib, 1976; . Decreases in cholinergic (Risley, 1961) and adrenergic (Norberg, Risley & Ungerstedt, 1967) activities after long-term castration have been reported.
However, the increases in basal pressures and amplitude of tubular contractions after bilateral castration or cyproterone acetate in this study are consistent with the studies on sperm transport during androgen deprivation (Dyson & Orgebin-Crist, 1973; Lubicz-Nawrocki, 1974; Foldsey & Bedford, 1982; Pholpramool et al., 1982) or after oestradiol treatment (Meistrich, Hughes & Bruce, 1975) . Further, the results in this study can explain the enhancement of sperm transport in androgen-deprived animals in terms of increases in intraluminal pressure and/or amplitude of spontaneous contractions of the epididymal duct.
If it is assumed that the tonus of the contractile cells in the tubular wall remains constant, the elevation of intraluminal basal pressures could simply be due to a reduction in luminal diameter or a retention of intratubular fluid, or both. Since the time courses of changes in pressure and tubular diameter were not related, i.e. decreases in luminal diameter occurred by 3 days (the caput) or 5 days (the corpus and the cauda) after castration (unpublished observations), it is less likely that increases in pressure were primarily the consequence of decreases in luminal diameter. In view of the previous findings that fluid absorption in all segments of the rat epididymis was inhibited after castration (Wong et al., 1978) , the second alternative is more likely. However, progressive regression in tubular diameter may enhance an elevation in basal pressures. Similarly, the increases in amplitude of contraction may be explained partly by changes in luminal diameter and basal pressure.
However, the possibility that contractility of the epididymal duct is increased shortly after castration cannot be excluded since increases in contractility of the vas deferens, seminal vesicles and prostate glands of androgen-deprived rats have been demonstrated (Martins & Valle, 1939) .
